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of production is now accepted to be by secretion, and the all-important
fact is that when there is an obstruction to outflow, the formation of
fluid is not arrested but continues and leads to distension of the
ventricles. The fluid formed in the lateral ventricles passes by the
foramen of Monro to the third ventricle and then by the aqueduct of
Sylvius to the fourth ventricle, being added to by the choroid plexuses
on its way. From the fourth ventricle it passes through the foramina
of Magendie and Luschka and thus reaches the subarachnoid space
of the cisterna magna ; it then passes to the cisterns at the base of
the brain and thence spreads through the mesh work of the arachnoid
all over the surface of the brain and spinal cord. The path of absorp-
tion is by means of the Pacchionian bodies and smaller arachnoid
villi which project into the venous sinuses (Fig. 472) ; accordingly
the site of a large proportion of the absorption is the surface of the
hemispheres, the amount absorbed from the spinal arachnoid being
comparatively small, probably not more than one-fifth.
There is thus a constant circulation of cerebro-spinal fluid from
the ventricles to the surface of the hemispheres, and serious obstruc-
tion at any point along the path of flow will give rise to hydrocephalus.
It has long been recognised that common sites of obstruction are (a)
the aqueduct of Sylvius and (b) the communications in the roof of the
fourth ventricle between the latter and the subarachnoid space.   There
is, however, another site of obstruction, viz. (o) the base of the brain.
It was shown by Dandy that obstruction may result from inflam-
matory change involving the cisterns at the base of the brain.   He
demonstrated this by placing a strip of gausse soaked in iodine round
the brain stalk just above the tentorium;   the resulting inflamma-
tion produced thickening and a considerable amount of obliteration
of the subarachnoid space, and thus hydrocephalus followed.   He
accordingly gave the name non-communicating hydrocepharus to the
type where the fluid is prevented by obstruction (as in (a) and (b))
from passing from the lateral ventricles to the subarachnoid space,
and communicating hydrocephalus to the type (c) where there is no
such obstruction, the interference with flow being at the base of the
brain.   The two types of hydrocephalus may be distinguished by
methods which can be applied during life.   If an inert coloured fluid
such as indigo carmine is injected into the lateral ventricles in the
communicating type of hydrocephalus, it can soon be found in the
fluid obtained by lumbar puncture;  whereas, of course, it does not
appear in the non-communicating type.   The site of the obstruction
in cases of hydrocephalus has been investigated also by cerebral pneumo-
graphy.    In this method a considerable quantity of cerebro-spmal
fluid (60-80 ml) is removed by lumbar puncture, and air is injected
to take its place.   The air extends wherever there is free communica-
tion, this, of course, being aided by the position of the body, and can
be seen as dark areas in an X-ray negative.   In the communicating
type of hydrocephalus the air passes into the'ventricles but is arrested